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in the culture medium as well as the amount of these proteins contained in the CA-77 C cells. 9-cis retinoic acid decreased the release of both CGRP and CT dose-dependently in the range between 1 nM and 1 pM. The half-effective dose was 10 nM. The treatment of CA-77 C cells with 0.1 1tM calcitriol alone only slightly decreased the release of both CT and CGRP. The increase in the amount of CT and CGRP released by the action of 1 1tM dexamethasone was reduced by 1 1tM 9-cis retinoic acid, and this effect was enhanced by the addition of 0.1 1tM calcitriol or KH 1060, EB 1089 and MC 903. When the C cells were continuously stimulated by dexamethasone, after 6 days of exposure to the combined treatment with calcitriol analogues + 9-cis retinoic acid, there was a greater decrease in the amount of CGRP contained in the C cells than after treatment with 9-cis retinoic alone. Our data suggested that combined treatment with retinoic acid and calcitriol analogues exerted a stronger inhibition on the amounts of the two peptides either contained in the cells or released in the medium than each hormone alone.
CA-77 C cell / cellular CT content / CT release / cellular CGRP content / CGRP release / (Mathiasen et al, 1993) to the action of calcitriol.
MATERIALS AND METHODS

Cell culture
The CA-77 cells were maintained in DMEM/Ham's F10 (1:1) (Gibco/BRL, France) supplemented with 10 0 p g/mL insulin (Sigma), 
Radioimmunoassays (RIA S )
The cell culture medium was collected and treated as previously described (Wind et al, 1993) to measure the CT and CGRP levels. The amount of peptide (CT and CGRP) contained in the C cells was also measured by RIA S . A volume of 400 pL 0.1 N HCl was added to the culture dishes. The cells were then scraped and sonicated for 15 s and left to stand 16 h at 4 °C.
The CT RIA has already been reported (Heath and Sizemore, 1982; Jousset et al, 1988 (Lowry et al, 1951) . Intra-assay variations for the CT RIA were 5% and inter-assay variations were 10%. For the CGRP, the RIA used has been described previously (Maubras et al, 1993; Lamari et al, 1995 The bound to free fractions were separated by adding 0.15 mL of dextran charcoal suspension buffer to each assay tube (0.5 mL). After centrifugation at 2 000 g for 20 min, the supernatant was discarded. The detection limit of this assay was 10 pg per tube with intra-assay variations of 6%, and inter-assay variations of 11 %.
Statistical analysis
All probabilities were calculated using the MannWhitney U test for ranked non-parametric data. All data are presented as the means ± standard error of the mean four determinations.
RESULTS
A log dose-dependent inhibition of the amount of both CT and CGRP released in the culture medium was observed when 9-cis retinoic acid was added for 3 days (fig 1 The CGRP secretion was decreased for a dose of 1 nM, and the CT secretion decreased for 10 nM. The half-effective dose of 9-cis retinoic acid was 10 nM (fig 1) . After 3, 5 and 7 days of exposure with 1 pM 9-cis retinoic acid, the secretion of both CT and CGRP continued to be reduced by around 50% (figs 2 and 3 ). The addition of 0.1 pM calcitriol alone to the culture medium induced a slight decrease in the amount of CT released (-15%) by the CA-77 C cells (fig 3) . The decrease in CGRP secretion was only significant on days 3 and 7 (fig 2) . The amount of CGRP and CT contained in the C cells remained unchanged on day 7 after exposure to 9-cis retinoic acid and calcitriol. Co-treatment of CA-77 C cells by dexamethasone and 9-cis retinoic acid reduced the usual increase in the release of both CT (Lamari et al, 1994) . A slight decrease in the release of both hormones in the culture medium was observed with a lower dose (5 pM) after 6 days of exposure to all-tran.s retinoic acid (Lamari et al, 1995) . The present results demonstrated that CA-77 cells are also sensitive to 9-cis retinoic acid since the release of both CT and CGRP were decreased with a half-effective dose of 10 nM. With 1 pM 9-cis retinoic acid, a clear-cut decrease in the release of CT and CGRP in the culture medium occurred after 2, 3, 5, 6 and 7 days of continuous exposure to the hormone. No changes were observed in the amount of both peptides contained in the cells. Recent evidence suggests that isomerization of all-trans retinoic acid to 9-cis retinoic acid occurs in the cells (Urbach and Rando, 1994) . 9-cis retinoic acid, a stereoisomer of all-trans, is a specific ligand for retinoic X receptors (RXR) (Heyman et al, 1992 (Collignon et al, 1992; Lamari et al, 1994) . One of the most stricking results was enhancement of the inhibitory effect due to the combined treatment with the calcitriol analogues and 9-cis retinoic acid on the amounts of CGRP and CT, both contained in the C cells and that which was released.
These data were in agreement with our previous studies performed with calcitriol and all-trans retinoic acid (Lamari et al, 1994) , and they were related to a change in CT gene expression (Lamari et al, 1994 
